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DETAILED ACTION 

Response to Amendment 

In response to the amendment received June 9, 2009: 

a. Claims 27-39 are pending; 

b. In light of the arguments all previous rejections have been withdrawn and 
new rejections made. 



Drawings 

The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the electrolyte 
membrane having an extended portion which extends beyond the end of the catalyst 
layer and the end of the diffusion layer as claimed in claim 28 must be shown or the 
feature(s) canceled from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
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of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

Claim 34 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. Claim 34 makes the hard 
spacer optional, but it depends on claim 32 which requires a rigid spacer. Therefore it 
fails to further limit claim 32. Furthermore, applicant is asked to change "hard spacer" 
to "rigid spacer" in claim 34 in order to parallel the terminology in claim 32. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 37 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 37 recites the limitation ""bead gasket" in line 3 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. For the purposes of this 
rejection, claim 37 will be interpreted as depending on claim 36 instead of claim 37. 
Please make appropriate changes. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



Application/Control Number: 10/582,673 Page 5 

Art Unit: 1795 

Claims 27-30 and 34-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Schmid et al (US Pat. No. 6,080,503) (hereinafter "Schmid") in view 
of Kye (US Pat Pub. 2004/0197563). 

Regarding claim 27, Schmid discloses a fuel cell stack (see fig. 1) comprising: 
a pair of separators (1 1 , 12); an MEA (5) in which an electrolyte membrane (2), a 
catalyst layer, and a diffusion layer (electrode layers 1, and 3) are laminated (see col. 1, 
lines 21-33), and which is provided between the pair of the separators; and an adhesive 
layer (50) provided between the pair of the separators, which contacts at least an end of 
the electrolyte membrane, an end of the catalyst layer and an end of the diffusion layer 
(see fig. 3a). Schmid discloses two possible MEA configurations, one where the 
membrane extends beyond the electrodes, and another where the membrane is 
coextensive with the electrodes (see col. 6 line 61 - col. 7, line 5). In both 
configurations the adhesive layer would contact at least an end of the membrane, 
catalyst layer, and diffusion layer. 




Schmid fails to disclose a fuel cell stack wherein the adhesive layer has a 
Young's modulus of at most within the range of 30 MPa to 1 00 MPa. Schmid does 
disclose that epoxy resins are suitable for use in his invention (see col. 5, lines 37-40). 
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Kye teaches that epoxy adhesives have been used in various industries to bond 
one surface of a substrate to an adjacent surface of another substrate (see paragraph 
2). He teaches adhesive compositions that have enhanced flexibility and elongation 
characteristics and a Young's modulus over a wide range (see paragraphs 10,156, and 
157). Because Kye teaches so many different embodiments of his invention with 
differing Young's modulus values, it shows that these values are result effective 
variables. Kye teaches an embodiment where the adhesive compositions have a 
Young's modulus in the rage of about 3.9 kis to about 40 ksi (or about 20 MPa to about 
260 MPa) (see paragraph 157). The discovery of an optimum value of a known result 
effective variable, without producing any new or unexpected results, is within the ambit 
of a person of ordinary skill in the art. See In re Boesch, 205 USPQ 215 (CCPA 1 980) 
(see MPEP § 2144.05, II.). Since it is clear from the teaching of Kye that epoxy resins 
can be modified in order to have a wide range of Young's modulus values, it would have 
been obvious to a person of ordinary skill in the art to find an optimal range for the 
adhesive taught by Schmid. 

Regarding claim 28, Schmid in view of Kye discloses the fuel cell stack according 
to claim 27, wherein; the electrolyte membrane has an extended portion which extends 
beyond the end of the catalyst layer and the end of diffusion layer (Schmid: see col. 6, 
lines 61-67), and a portion of the adhesive layer is provided between the extended 
portion of the electrolyte membrane and one of the pair of separators so as to contact a 
surface of the extended portion, and another portion of the adhesive layer is provided 
between the extended portion of the electrolyte membrane and another of the pair of 



Application/Control Number: 10/582,673 Page 7 

Art Unit: 1795 

separators so as to contact another surface of the extended portion (Schmid: see fig. 
3a). Schmid discloses that the catalyst layer is provided at the interface between 
electrode layer and the PEM layer (see col. 1 , lines 26-30). Therefore, if the PEM is 
extended beyond the electrode layer, then it also would be extended beyond the 
catalyst layer as well. 

Regarding claim 29, Schmid in view of Kye discloses the fuel cell stack according 
to claim 27, wherein; a portion of the adhesive layer is provided between one of the pair 
of the separators and the catalyst layer so as to contact a surface of the catalyst layer; 
and another portion of the adhesive layer is provided between another of the pair of the 
separators and the diffusion layer so as to contact a surface of the diffusion layer. 
Schmid clearly shows in fig. 3a that the adhesive layer (50) contacts a surface of the 
diffusion layer. Although the catalyst layer is not shown in fig. 3a, Schmid discloses that 
the catalyst layer is located at the interface between the electrode (diffusion layer) and 
PEM layer (see col. 1 , lines 25-30). Therefore the adhesive layer would necessarily 
contact a surface of the catalyst layer as well. 

Regarding claim 30, Schmid in view of Kye fails to explicitly disclose the fuel cell 
stack according to claims 27, wherein: the Young's modulus of the adhesive layer is 
within a range of 50 MPa to 30MPa. However, as explained above for claim 27, 
because Kye teaches so many different embodiments of his invention with differing 
Young's modulus values, it shows that these values are result effective variables. Kye 
teaches an embodiment where the adhesive compositions have a Young's modulus in 
the rage of about 3.9 kis to about 40 ksi (or about 20 MPa to about 260 MPa) (see 
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paragraph 157). The discovery of an optimum value of a known result effective 
variable, without producing any new or unexpected results, is within the ambit of a 
person of ordinary skill in the art. See In re Boesch, 205 USPQ 215 (CCPA 1980) (see 
MPEP § 2144.05, II.). It is clear from the teaching of Kye that epoxy resins can be 
modified in order to have a wide range of Young's modulus values, it would have been 
obvious to a person of ordinary skill in the art to find an optimal range for the adhesive 
taught by Schmid. 

Regarding claim 34, Schmid in view of Kye fails to explicitly disclose the fuel cell 
stack according to claim 32, wherein the adhesive layer has a thickness that allows the 
adhesive layer to have a Young's modulus of at most 100 MPa even if the hard spacer 
is provided in the adhesive layer. 

However, as explained above for claim 27, it is clear from the teaching of Kye 
that epoxy resins can be modified in order to have a wide range of Young's modulus 
values. Therefore it would have been obvious to a person of ordinary skill in the art to 
alter the adhesive layer so that it had a Young's modulus of at most 100 MPa even if the 
hard spacer is provided in the adhesive layer. 

Regarding claim 35, Schmid in view of Kye discloses the fuel cell stack according 
to claim 27, wherein multiple cells, each of which is formed by interposing the MEA 
between the pair of separators, are linearly arranged in a cell stacking direction, and the 
fuel cell stack further comprises an adhesive layer sandwiched between two cells 
adjacent to each other (Schmid: see col. 4, lines 32-34, see fig. 5b). 
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Regarding claim 36, Schmid in view of Kye discloses the fuel cell stack according 
to claim 27, wherein multiple cells, each of which is formed by interposing the MEA 
between the pair of separators, are linearly arranged in a cell stacking direction, and a 
bead gasket is provided as a seal between two of the multiple cells, which are adjacent 
to each other, and a separator of the two of the multiple cells which contacts the bead 
gasket has a greater planar rigidity than a separator of another cells which does not 
contact the bead gasket. Schmid discloses that some of all the cells in the stack may 
be adhesively bonded together, and stack components such as end plates may also be 
adhesively bonded to adjacent components if so desired (see col. 4, lines 31-41). The 
adhesive layer disclosed by Schmid acts as a bead gasket. The term "bead gasket" 
does not limit the adhesive to any shape, and this claim is met as long as it provides a 
seal between multiple cells. It is obvious that cells which contact the bead gasket would 
have greater planar rigidity than a separator of another cell which does not contact the 
bead gasket because the bead gasket provides an extra adhesive bond. 

Regarding claim 37, Schmid in view of Kye discloses the fuel cell stack structure 
according to claim 36, further comprising a generally flat plate which is placed on the 
separator which contacts the bead gasket to increase the planar rigidity of the 
separator. Schmid discloses that a flat plate (end plate) may be adhesively bonded to 
adjacent components, which would be the separator (see col. 4, lines 38-41). 

Regarding claim 38, Schmid in view of Kye discloses the fuel cell stack according 
to claim 27, wherein the adhesive layer is provided between the separators in an entire 
non-power generation region (Schmid: see fig. 3a, see col. 4, lines 2-6). 
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Claims 27 and 32-33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Schmid in view of Kye. 

Regarding claim 27, Schmid discloses a fuel cell stack (see fig. 1) comprising: 
a pair of separators (11,1 2); an MEA (5) in which an electrolyte membrane (2), a 
catalyst layer, and a diffusion layer (electrode layers 1 , and 3) are laminated (see col. 1 , 
lines 21-33), and which is provided between the pair of the separators; and an adhesive 
layer (52) provided between the pair of the separators, which contacts at least an end of 
the electrolyte membrane, an end of the catalyst layer and an end of the diffusion layer 
(see fig. 3d). Schmid discloses two possible MEA configurations, one where the 
membrane extends beyond the electrodes, and another where the membrane is 
coextensive with the electrodes (see col. 6 line 61 - col. 7, line 5). In both 
configurations the adhesive layer would contact at least an end of the membrane, 
catalyst layer, and diffusion layer. 
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no regeneration^ 
region: 

Schmid fails to disclose a fuel cell stack wherein the adhesive layer has a 
Young's modulus of at most within the range of 30 MPa to 1 00 MPa. Schmid does 
disclose that epoxy resins are suitable for use in his invention (see col. 5, lines 37-40). 

Kye teaches that epoxy adhesives have been used in various industries to bond 
one surface of a substrate to an adjacent surface of another substrate (see paragraph 
2). He teaches adhesive compositions that have enhanced flexibility and elongation 
characteristics and a Young's modulus over a wide range (see paragraphs 10,156, and 
157). Because Kye teaches so many different embodiments of his invention with 
differing Young's modulus values, it shows that these values are result effective 
variables. Kye teaches an embodiment where the adhesive compositions have a 
Young's modulus in the rage of about 3.9 kis to about 40 ksi (or about 20 MPa to about 
260 MPa) (see paragraph 157). The discovery of an optimum value of a known result 
effective variable, without producing any new or unexpected results, is within the ambit 
of a person of ordinary skill in the art. See In re Boesch, 205 USPQ 215 (CCPA 1 980) 
(see MPEP § 2144.05, II.). Since it is clear from the teaching of Kye that epoxy resins 
can be modified in order to have a wide range of Young's modulus values, it would have 
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been obvious to a person of ordinary skill in the art to find an optimal range for the 
adhesive taught by Schmid. 

Regarding claim 32, Schmid in view of Kye discloses the fuel cell stack according 
to claim 27, wherein a rigid spacer (51 ) is provided in the adhesive layer (52) (Schmid: 
see fig. 3d). Schmid discloses that adhesive bonding agent could be an epoxy (see cp;/ 
5. ;oe 35-40), which are known to be hard substances. 

Regarding claim 33, Schmid in view of Kye discloses the fuel cell stack according 
to claim 32, wherein the rigid spacer (51 ) is provided in the adhesive layer (52) 
throughout a non-generation region (see annotated fig. 3d). 

Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schmid 
in view of Kye as applied to claim 27 above, and further in view of Uchida et al. (US Pat. 
No. 6,316,139) (hereinafter "Uchida"). 

Regarding claim 31 , Schmid in view of Kye fails to disclose the fuel cell stack 
structure according to claims 27, wherein; the adhesive layer has a thickness of 50 urn 
to 150 urn. 

However, Uchida teaches a fuel cell having a gasket with an adhesive layer, 
wherein the adhesive layer has a thickness of preferably 10-300 urn. Uchida also 
teaches that the adhesive layer needs to be thick enough to achieve insulation and 
sealing between adjacent separators while absorbing the thickness of the ion exchange 
membrane, therefore proving that it is a result effective variable (see col. 4, lines 4-8). 
The discovery of an optimum value of a known result effective variable, without 
producing any new or unexpected results, is within the ambit of a person of ordinary skill 
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in the art. See In re Boesch, 205 USPQ 215 (CCPA 1980) (see MPEP § 2144.05, II.). 
Therefore it would have bee obvious to a person of ordinary skill in the art to optimize 
the thickness taught by Uchida. 

Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schmid 
in view Kye as applied to claim 27 above, and further in view of Mizuno (US Pat Pub. 
2001/0049074) (hereinafter "Mizuno"). 

Regarding claim 39, Schmid in view of Kye fail to disclose the fuel cell stack 
according to claim 27, wherein the adhesive layer contains rigid beads each of which 
has a diameter equal to or smaller than a thickness of the adhesive layer. 

However, Mizuno teaches a fuel cell having a gasket with an adhesive layer, 
wherein the adhesive layer contains resin beads of a predetermined diameter in order to 
regulate the thickness of the adhesive layer (see paragraphs 22 and 57). Since the 
resin beads regulate the thickness of the adhesive layer, it is obvious that the would 
have a diameter equal to or smaller than the thickness of the adhesive layer. The 
combination of familiar elements is likely to be obvious when it does no more than yield 

predictable results. See KSR International Co. v. Teleflex Inc., 550 U.S. , , 82 

USPQ2d 1385, 1395 - 97 (2007) (see MPEP § 2143, A.). Therefore, it would have 
been obvious to a person of ordinary skill in the art to combine the resin beads taught 
by Mizuno with the adhesive layer taught by Schmid in view of Kye in order to regulate 
the thickness of the adhesive layer. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ASHLEY KWON whose telephone number is (571)270- 
7865. The examiner can normally be reached on Monday to Thursday 7:30 - 6 pm 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

AK 

/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



